Introduction
Aortic diseases are heterogeneous and include aneurysms, aortic dissection, atherosclerotic ulcers, and less common diseases such as Marfan syndrome, congenital abnormalities, or primary tumours. Aortic diseases may be diagnosed after a long period of subclinical development. 1 Aortic angiosarcoma is a malignant neoplasm, and nearly 190 cases of aortic sarcoma have been reported in literature so far. 2 In most cases, the lesion involves the intima. The clinical presentation is heterogeneous, and patients most frequently report claudication, abdominal, and/or back pain. The development of hypertension, aneurysm, and pseudoaneurysm are the most frequent findings.
Computed tomography (CT), magnetic resonance imaging, and positron emission tomography (PET) are useful to detect the presence of an aortic angiosarcoma, but the gold standard for the diagnosis of a primary malignant aortic tumour is the histological examination, including immunohistochemical analysis.
In most cases, early diagnosis is challenging because of the nonspecific clinical presentation, late onset of symptoms, being the disease rare. The tumour is aggressive and more than 50% of the patients have metastatic disease at the time of diagnosis.
Timeline

Case presentation
A 78-year-old woman was admitted to the internal medicine department because of a recent onset of palpitations, fatigue, epigastric pain, and vomiting. She was on antihypertensive treatment, and she had a diagnosis of hypothyroidism secondary to a previous thyroiditis. An urticarial vasculitis had been diagnosed when she was 75.
At admission, blood pressure (BP) was 140/70 mmHg, heart rate 90 b.p.m., with a regular pulse, temperature 36.2 C, oxygen saturation 96% in room air, and she was not in pain; body weight was 47 kg and height was 152 cm. Thoracic, abdominal, and neurological examinations were normal, heart sounds were normal without murmurs and peripheral pulses were normal, without arterial bruits appreciable. Electrocardiogram (ECG) confirmed sinus rhythm. Laboratory exams displayed increased C-reactive protein and erythrocyte sedimentation rate without clinical evidence of infection or inflammatory disease. Other laboratory test results are shown in Table 1 .
In consideration of the weight loss (4 kg), fatigue and the presence of anaemia, an ultrasound of the abdomen was performed, showing few hypo-echogenic pancreatic lesions. At a subsequent abdomen contrast-enhanced CT the pancreatic lesions were described as uncomplicated cysts, and a thrombus in the superior mesenteric artery with collateral reperfusion was observed ( Figure 1) .
Thromboembolism (for instance embolization in a visceral vessel from a thrombus in aorta or cardio-embolic origin), thrombophilia, or vasculitis may be the cause of a thrombosis of the superior mesenteric artery.
The patient had no previous finding of atherosclerotic diseases and only one cardiovascular risk factor (hypertension), with documented good control of BP values by antihypertensive treatment. An ECG-Holter monitoring showed sinus rhythm throughout the 24 h of recording, in the absence of arrhythmic episodes or 'silent' atrial fibrillation. A transthoracic echocardiogram showed normal cardiac chambers dimensions, normal wall thicknesses, and regional contractility, with a 50% ejection fraction, and normal aortic, mitral, and tricuspid valves structure.
Lupus anti-coagulant, anti-phospholipid antibodies (including anti-b2GPI and anti-cardiolipin), and homocysteinaemia normal values excluded thrombophilia. Other autoimmunity tests, including antinuclear antibodies, complement fractions consumption, anti-neutrophil cytoplasmic antibodies, anti-extractable nuclear antigen, and cryoglobulins were all negative.
The patient underwent a fludeoxyglucose (18-F) PET in order to investigate the presence of vasculitis, in particular Takayasu's arteritis, giant cell arteritis, Behcet disease, IgG4 related-disease, or Cogan syndrome. An intense tracer signal was observed in the lumen of the thoracic aorta, suggesting the presence of endovascular thrombus, due to an inflammatory process or a neoplastic disease; in addition, intense metabolic activity was described at the level of the VIII posterior right rib, suggesting a neoplastic process ( Figure 2 ).
Subsequently, a thorax and abdomen contrast-enhanced CT was performed to evaluate the entire thoracic and abdominal aorta. The CT showed the presence of a large aortic thrombus (7 cm in length) in the descending thoracic tract, causing a focal sub-occlusion (6 mm in diameter), with thickening of the aortic wall, but not Day 1 Hospitalization for a recent onset of palpitations, fatigue, epigastric pain, and vomiting.
Day 3
Incidental finding of a mesenteric arterial thrombosis on abdominal computed tomography (CT).
Day 5
Pathological glucose uptake in the descending aorta lumen and at the level of the 8th right rib (positron emission tomography).
Day 6
Obstructive thrombosis and thickening of arterial wall in the descending aorta (thoracic CT).
Day 10
Aortic thrombosis and aortic wall enlargement at magnetic resonance imaging.
Day 12
Computed tomography-guided biopsy of the osteolytic lesion of the rib (metastatic lesion?).
Day 20
Histological diagnosis of metastatic angiosarcoma of the aortic wall. atherosclerotic plaques. The rib osteolytic lesion was also confirmed on CT imaging (Figures 3 and 4 ). Therefore, two apparently different clinical conditions were to be considered: a large vessel vasculitis and a skeletal neoplastic lesion of unknown origin.
At serum protein electrophoresis a monoclonal gammopathy was shown with a double monoclonal component IgGk and IgGk at immunofixation, possibly suggesting multiple myeloma. Therefore, a bone marrow biopsy was performed, showing a low percentage of plasma cells and excluding the diagnostic hypothesis of multiple myeloma.
At magnetic resonance, performed in order to more precisely assess the thrombus and the aortic wall structure, the presence of a large size thrombus, with irregular and sub-occluding profile was confirmed, with a clear thickening of the aortic wall and oedema at the site of the thrombus ( Figure 5 ). In addition, the patient underwent a CT-guided biopsy of the VIII right rib to evaluate the origin of the metastatic bone lesion; at histology the features of a vascular neoplasm, mostly compatible with an angiosarcoma were described: high cell density including inflammatory cells and atypical cells, with larger size, epithelioid and fusate morphology, pleomorphic and irregular nucleus, hypodense chromatin, and eosinophilic nucleolus. The immunohistochemical analysis showed positivity for endothelial markers (CD-31, WT-1, FLI-1) ( Figure 6) .
After a multidisciplinary discussion, including the vascular surgeon, the oncologist, and the internist, the surgical removal of the neoplastic thrombus was ruled out because of the presence of metastasis and chemotherapy, based on the oral administration of propranolol and paclitaxel, was started. The patient underwent irradiation of the rib and completed five cycles of treatment with paclitaxel.
Despite treatment, the patient died due to the progression of the disease, 7 months after the diagnosis.
Discussion
Aortic sarcoma is a rare tumour; there are only 190 cases reported in literature up to now. The first case was described in 1873 by Brodowski. 3 Aortic sarcoma can be classified into intimal angiosarcoma (of endothelial origin), intimal myofibroblastic sarcoma (of mesenchymal origin), and mural sarcoma. The most common site of origin is the intima and the most common location is the descending thoracic aorta, as in our case report. The presence of metastasis is not uncommon at time of diagnosis, and the main sites of metastasis are the bone, the lungs, the liver, the skin, and the adrenal glands.
An early diagnosis is difficult and more than 25% of cases are detected at autopsy. 4 Our patient was a 78-year-old woman, while the median age of onset is 62.2 years and the disease is more common in men. 5 The clinical presentation is highly variable. In a pooled analysis published in 2014 4 patients presented with acute arterial embolization in 20.6% of cases, claudication (18.8%), abdominal complaints (12.7%), back pain (9.1%), constitutional symptoms (8.5%), aortic dissection, or rupture (6.1%). An arterial peripheral embolus has been reported in one-third of patients and about 68% of distal embolizations occur at an intra-abdominal site. 4 The patient we described complained only of fatigue, loss of appetite, and weight loss, although the occlusion of the superior mesenteric artery did not reduce visceral blood flow, maintained by collateral reperfusion. The wide spectrum of potential causes of arterial thrombosis requires several instrumental examinations and procedures in order to achieve the correct diagnosis.
Positron emission tomography offers substantial benefits in the diagnostic work-up, since it investigates the potential inflammatory activity due to large vessel vasculitis or neoplastic thrombosis. Contrast-enhanced CT is essential in evaluating aortic and large to medium sized arteries and the presence of atherosclerotic disease features, including thrombosis and plaques. Magnetic resonance imaging provides three-dimensional high-resolution imaging and has been shown to be superior in differentiating intima sarcoma from atherosclerotic disease, based on the features and extent of aortic wall involvement. 6, 7 Some authors have reported that real-time three-dimensional transoesophageal echocardiography may useful to assess haemodynamic changes in the ascending aorta and aortic arch. 8 Despite all these imaging methods offering some specific advantage in the assessment of aortic diseases, none of them represents a specific tool for a definitive diagnosis of angiosarcoma among vasculitis, arteritis, atheroma, and mural thrombus. 9 The gold standard for a definitive diagnosis of angiosarcoma is represented by histopathology. In most patients previously described, the histopathological examination was performed on an aortic specimen after surgical resection. Intraortic biopsy is rarely performed for the potential embolic complications. 2 In our case, the CT-guided biopsy of the bone metastasis was crucial to reach the correct diagnosis.
Histological features of aortic angiosarcoma are high cell density including inflammatory cells and atypical cells, epithelioid and fusate morphology, with pleomorphic and irregular nucleus, chromatin hypodense, 5 and all of them were observed in our patient.
The immunohistochemical analysis of intimal angiosarcoma shows positivity for endothelial markers including CD-31, WT-1, FLI-1, CD-34, and positivity for factor VIII. 6 In a review of 13 clinical cases, CD31 was reported as the most common marker, found in more than half of the patients. 6 In our patient positivity for CD-31, FLI-1 and factor VIII was reported, while CD-34, S100 and desmin were all negative.
The worst prognostic marker of angiosarcoma is the presence of metastatic disease. In fact, the absence of metastasis at diagnosis is associated to a median survival of 20 months while patients with advanced disease, even after complete resection of the neoplasm, have a median survival of 6 months. 4 Overall the prognosis is poor and the estimated 1-, 3-, and 5-year survival rates are 46.7%, 17.1%, and 8.8%, respectively. 4 Surgical resection is the treatment of choice for patients with an angiosarcoma confined to the aorta, while only palliative surgery may be considered in the presence of metastatic tumours. Radiation therapy may be indicated for pain control, more often for bone metastasis. Chemotherapy was shown to be associated with improvement of median survival in some patients' series, but its role remains controversial. 10 More recently, the use of paclitaxel has been proposed. 11 The surgical option was definitively ruled-out in our patient because of the presence of metastasis, and the decision was taken during a multidisciplinary discussion among different specialists and vascular surgeons.
The patient received chemotherapy, based on oral administration of propranolol, a non-selective b-adrenergic receptor (b-AR) antagonist, and paclitaxel, in addition to radiation on the bone lesion. 12 Propranolol exhibits a selective cytotoxicity and tumour suppressive ability towards angiosarcoma. Several studies have reported a b-AR expression on vascular tumours, including angiosarcoma 13 ; in addition, in vitro studies have shown potential benefits from the inhibition of b2 and b3 receptor on tumour cells by non-selective b blockers. 14 Therefore, it has been proposed that the use of relatively safe nonselective b-AR antagonists along with traditional treatment could improve prognosis for patients with advanced disease.
Unfortunately, our patient died because of further progression of the disease, 7 months after the diagnosis was made.
Conclusion
A mesenteric artery thrombosis was the first finding that led us to the diagnosis of a primary malignant aortic tumour. In patients with splanchnic emboli, an aortic sarcoma should be included in the differential diagnosis, in particular in patients with mild or absent underlying atherosclerotic disease. The extremely low incidence and the atypical clinical presentation of aortic angiosarcoma imply great efforts in obtaining the correct diagnosis. A synergistic interplay between different specialists (vascular surgeon, oncologist, and internist) is essential to ensure the best clinical management. 
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